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The clinical drug psoralen, in the presence of 360-nm light, binds to cellular DNA, forming
monofunctional adducts with pyrimidine bases and interstrand cross-links. Cross-links, how-
ever, rather than monoadducts, appear to be the DNA lesion primarily responsible for
the sensitizing action of this drug. Formation of an interstrand cross-link necessarily damages
both DNA strands at nearly the same point along the helical axis. Such a genetic defect
would appear to be a formidable obstacle to cellular repair enzymes responsible for maintain-
ing the integrity of DNA. If left unrepaired, a cross-link might prevent separation of the
complementary strands during the next cycle of replication. Cells, however, are apparently
able to reproduce normally after treatments which produce many cross-links in the DNA
of each cell.
The repair of psoralen cross-links in E. coli cells has been studied. It was found that
the excision-repair and genetic-recombination functions (controlled by the uvr and recA
genes) cooperate in correcting cross-linking defects. Completion of repair appears to depend
upon interaction with an intact region of a homologous duplex.
Intermediates and products of cross-link repair were isolated and characterized by the
use of density and radioactively labeled isotopes. These studies suggest a repair sequence
which proceeds as follows: Two incisions are first made in one strand near each cross-link,
one on each side of one arm of the cross-linking residue. This cutting, controlled by the
uvr genes, produces a substrate for entry into a genetic recombination pathway controlled
by recA. Subsequent strand exchanges between homologous duplexes evidently insert an
intact strand into the cross-link-damaged duplex, thus restoring the intact base sequence
lost during cross-link formation.
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